Background This study assessed the agreement between visual grading of sample haemolysis with automated haemolysis index (H index) measurement on the Roche 917 clinical chemistry analyser.
Results
For serum samples, the weighted kappa coef cient was 0 ¢ 42 with an 8 ¢ 0% haemolysis rate determined by visual inspection and 3 ¢ 4% by H index. For EDTA-plasma samples, the weighted kappa coef cient was 0 ¢ 35 with a 4 ¢ 5% haemolysis rate determined by visual inspection and 7 ¢ 9% by H index.
Conclusion Visual assessment of sample haemolysis is unreliable and can give variable results depending on sample type. Laboratories should consider investigating sample haemolysis using automated haemolysis index measurement as an alternative to visual grading whenever it is available.
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Haemolysis is well recognized as causing interference in many laboratory analyses. 1 Unfortunately, it is commonly encountered in clinical chemistry samples and, despite advice to reject haemolysed specimens, 2 many laboratories continue to accept them for analysis. The advice from authorities 3 of the need to report the presence of haemolysis assumes that laboratory sta¡ are able to identify haemolysed samples accurately. This study assesses the agreement between visual grading of sample haemolysis and automated haemolysis index (H index) measurement.
TheTan Tock Seng Hospital biochemistry laboratory provides a 1200-bed acute care hospital with a 7 days a week, 24-h service. It also provides testing for all hospital outpatients and community clinics, receiving over 1200 specimens per day. There are 20 technical sta¡ who rotate through all areas of the laboratory. The main workstation involves the same sta¡ operating a Roche 917 clinical chemistry analyser (Roche Diagnostics, Singapore) and an Ortho-Clinical Diagnostics Vitros immunodiagnostics analyser ECi (Ortho-Clinical Diagnostics, Singapore), for troponin I (TnI) analysis. Both systems use primary tube sampling.
Sta¡ are instructed to check all samples visually for haemolysis prior to analysis and to report an appropriate comment regarding haemolysis grade, which appears on the computerized record. Photographs of mild (haemoglobin concentration 1g/L), moderate (2¢5 g/L) and severe (5 g/L) haemolysis are displayed in the laboratory to aid their judgement.
During September 2001, 1600 specimens (800 SST Vacutainer gel serum samples for potassium analysis, and 800 Vacutainer K 2^E DTA plasma samples for TnI analysis) were randomly chosen for H index measurement on the Roche 917 clinical chemistry analyser. This spectrophotometric measurement of haemolysis has previously been shown to correlate well with chemical haemoglobin quantitation 4 and was performed as instructed by the manufacturers. The reference range for serum potassium is 3 ¢ 55 ¢0 mmol/ L. All samples were centrifuged for 5 min at 2300 g. Samples were taken daily from all work shifts and the haemolysis index (H index) measurement (g/L) was determined within 24 h of sample receipt. Technical sta¡ were not informed that the study was being carried out. This was to avoid any changes in the Short Report haemolysis reporting pattern and to ensure that the ¢ndings re£ected the`real-life' situation.
The laboratory computer record for each request, including the analyte results and any comment on haemolysis, was extracted from the laboratory information system and consolidated with the H index results for statistical analysis, including weighted kappa calculation, 5 using Microsoft Access and Analyse-It for Excel software add-on (Analyse-It Software Ltd, UK).
The comparison between visual grading and H index measurement for serum and EDTA^plasma specimens is shown in Table 1 . For serum samples, the weighted kappa coe¤cient was 0¢42, indicating moderate agreement. Haemolysis rates were 8¢0% by visual assessment and 3¢4% by the H index. The most frequent discrepancy was grading of non-haemolysed samples (H index 51) as mildly haemolysed. For serum samples, the H index and potassium (K) medians (inter-quartile ranges) for each visual haemolysis grade (HG) were: HG nil, H index 0 ¢ 09 (0¢14), K 4¢00 (0¢70); HG mild, H index 0¢49 (0¢27), K 4¢10 (0¢65); HG moderate, H index 1¢07 (0¢24), K 4¢30 (0¢50); HG severe, H index 3¢22 (1¢85), K 5¢15 (0¢95). Using H index 51to identify non-haemolysed samples, the percentage of specimens inappropriately reclassi-¢ed from non-haemolysed to haemolysed by visual inspection and strati¢ed by potassium concentration was: K 53 ¢5, 2¢9%; K 3¢5^5¢0, 5¢4%; K 45, 2¢9%. This did not suggest that the reclassi¢cation was occurring post-analytically based on an elevated potassium result.
For the EDTA^plasma samples required for TnI analysis, the weighted kappa coe¤cient was 0¢35, indicating fair agreement. Haemolysis rates were 4¢5% by visual assessment and 7¢9% by the H index. The most frequent discrepancy was grading of mildly (H index 1^2¢5) haemolysed samples as non-haemolysed. For EDTA^plasma samples, the H index median (interquartile range) for each visual haemolysis grade was: HG nil, H index 0 ¢ 16 (0 ¢ 21); HG mild, H index 0 ¢ 79 (1 ¢ 06); HG moderate, H index 1 ¢ 55 (1 ¢ 53); HG severe, H index 1¢73 (9¢33).
This study quanti¢es the unreliability of visual estimation of haemolysis previously suggested 6 and demonstrates inconsistency by the same sta¡ working at the same workstation for di¡erent sample types. This was unexpected and may re£ect an exaggerated concern for haemolysis of potassium samples on the one hand, and the di¤culty of visualizing EDTAp lasma in a collection tube covered by labels without disturbing the layer of cells on the other. In addition to the potential for incorrect clinical action based on the misreporting of haemolysis, these results suggest that assessing overall haemolysis rates within an institution from records of visual inspection may be highly misleading. Given the increasing availability of serum indices such as the H index on clinical chemistry analysers, laboratories reporting grades of sample haemolysis should investigate using these as an alternative to visual assessment. 
